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(54) TRANSGENIC ANIMAL FOR ALZHEIMER'S DISEASE MODEL 

(57)Abstract: 

PURPOSE: To provide the transgenic animal capable of being utilized for testing the effect of 
a medicine relating to an ability for reducing the characteristic parameters of the Alzheimer's 
disease, such as a /3-protein antibody-resistant reactive substance formed in the brain of an 
animal. 

CONSTITUTION: An Alzheimer's disease model transgenic animal comprises a human being- 
excluding mammalian into each of whose body cells or genital cells a recombined cell 
containing (1) the DNA sequence of a j3-actin promoter, (2) the DNA sequence of a 
cytomegalovirus enhancer, (3) a DNA sequence coding the signal peptide of a human /3- 
amiloid precursor protein, and (4) a DNA sequence coding the C-terminal peptide of the 
human j8-amiloid precursor protein has been inserted, the C-terminal peptide having the 
length of 99-103 amino acid residues. 
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1 

mxmi] i) ^7^f>^D^^DN 
Am 

2) 1M h*#a^;vxx>A>i^<DDNAK#k 

4) t h'WTSD-T Ffft&ftMS09 9&^L1 0 
3 1S07 ^ y KSgfitO C*»"W F £ n - F1"S D 

AER 

2) 1M b^^fn^;i/Xx>A>if-ODNABa^I> 

3) t h^-^7^D^ Kt9BffSa©9 9&V>L1 0 
3ffl(D7a/KSS^OC*^^^K£n-K-r^D 

NAEw^ttdt^afcraawftiuse?^ # 

1) EW#*207Sy«E3«**r*, IE#hh^- 
*7£D-r Fffiffi#®£<Z>^:/^ F* 

2) E^#^3(D7^yKgB^Wr^ 2 2#§©>f 
M 5 UttfiifMr % >«»b*:«JM»c^? F> 

3) ga^##4 07^yKS^i^r^ 4 6#hoa 

TSn^FWWWBO'WF, 

«»1/&«jm*/<^ f a> &bi&l*mbh i - 3 ©r 
a, 

1) ^^75d^HSi}K#SeHC*ffl^7 p ^F^ 

2) CAfi«©«l|«^fflfil?©Wgiffl|J^E, 

3) ^U7in®Jttk 

4) **u>«fc*«>aaii©et«**r*, 

- 4 ©7^y A-f V-^^r-r^ h7>^yx->^l 



(2) «rH¥7-1 32 0 3 3 

[00 0 1] 

JEfcffL<tfc ^-*75D>f PNIffiB (5 
-amyloid precursor protein, APP : &f£* £frl£AP 

&©y/Afc3fcB£A,*:F5>X$?xXyir (transgen 
10 ic) ftto©fis«CKT*feCDTN -£CD*T> ft&tt&ft 

[0 0 0 2] 

(dna) .*K©ttfi^aA-r*!W*»***2: 

don J. et al., Proc. Natl. Acad. Scl., USA, vol.7 
7, p. 7380-7384, 1980 ; Jaenisch R. et ah, Cell, vo 
20 1.32, p. 209-216, 1983) . Z<DBU* -EH (SM) \Z 

(Gordon J. and Ruddle F. , Science, vol. 214, p. 1244 
-1246, 1981) . «D&*n^*ffi)NAlJ, F?>X^ 
-> (transgene) £»f«*U -«»(C/n^-^-t 
cDNA«©Ba»CHPi*6j«*. WtDNA^ 

T, »*ttMIAfcJ;0 3-Hatl*a 

a««*as*ru ®tz*<D&&&2i#\ztvxm&teim 
**^«Bwaa©»H«s^ w«&©awsa©» 

>A>tf-T»*. R^«®tttrfcLTtt. 7> 
40 3Hr>X?£ (Katsuki M. et al., Science, vol.241, 
p. 593-595, 1988) «##tfS*U5. 
[0 0 0 3] fi«=^*ttDNA^»«ftlftSn^:, 

2inSTfc*<3nT*D, #^Palmiter R.D. and Br 
inster R.L. (Annu. Rev. Genet., vol.20, p. 465-499, 
1986) Gordon J.W. (Int. Rev. of Cytobiol., vo 
1.115, p. 171-229, 1989) ^JSKfcffKifi^enT 
V^. :oh7>X^y^l»H 1) &£®BT 

o»e^%s©in vivoT©»ef, 2) fefcmoy&mzrc 
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3 

X-f^m 9rBS, m$mxm (Gordon et al., 1980) 

[0 0 0 4] DNA^aASnfcSB^V^. tSttjSffi 

lmo&ftft^t&ikZKZZ. ^©£^# 
te&H, ft&&DUA*&$<DW>&mzl&r)&h^% 

>?uy b&*ft&&#&m\z£z>mtir) \zmmzti 
cvmmz&r). tbv&zm&miztikintemtm 

[0 0 0 5] 7)WJW?-m\Z\Z. — tBTte&lC&A: 

(Terry R.D. and Katsman R, Ann. Neurol. vol.14, 
p. 496-506, 1983) . 7 fry/S-fV-mmMlZte. 7 
;WVf v-mm<DWM®®mmt [neurofibri I lay 

tangles (NFT), paired helical filaments (PEP) :£A 
^cn^PHFtPf^] , 35AJ& (neuritic plaque £ 
fctt senile plaque) RMB75CK H (amyloid) © 
ifcttffcD, JK7an-fKKAPP^64i;§*^T& 

~fc*&&tmm7^U'( HT>^/^- (amyloi 
d angiopathy) 7?A P P © j&fe^&^iSSMS tlTc Z. L 
®mz&mV1t7$u4 K©£jfc#Tfc57^nK 
#373*6 (amyloid plaque core protein ; A 
PCP) 73D-T Kn7S6 (i3-amyloid cor 

e protein) (&0, C<D#V*7?m 
£ttj3/A4£&£tfr£<*tt£ 0 zn*&/A4 

m&tw&) &mmim&&mT2>tiKom& (Yank 

ner B. A. et al., Science, vol.245, p. 417-420, 198 
9) APP*>6.0/A4Sa#ft§»Sn, it*£ 

tzmfrmm<7)vyAjv-%<Dm®mwo&** 
a»fcAPP «5?*a*as*fc h^>x^x^y2 

ISfeS^D, £©APP£h^>x^x-y#S*&Krt 
[0 0 0 6] Sffi> th0APPcDNAO4g*-5^ 



(3) 1WF7-1 3 2 0 3 3 

o^©«B«a[^6«*V^«ftSnfc (Kawabata S. et 
al., Nature, vol.345, p. 476-478, 1991 ; Quon D. et 
al., Nature, vol.352, p.239-241, 1991 ; Wirak D.0. 
et al., Science, vol.253, p. 323-325, 1991) * Lfr 
U Kawabata •£©&, mUtZtf&j&f* 

faX\Zl&\3'£ntz (Nature, vol.356, p. 265, 1992) 0 
MiC, W 1 r a k 5 WSftlih;^ 
>\Z&% *> ©TttfcV* t V> -5 21 £ & (Sc i ence, 
28, Feb., 1992) • ftfffli«TfeV><0#©7;W>J\ 

5«£jfo 0U;U;fWO9 3/1 4 2 0 0, WO 9 3/0 
2189, WO 92/13069, WO 92/0 618 
7, WO 91/19810, EP45170 ORtfWO 
8 9/0 6 6 8 9 tLT'mZtlTKZifi, l^htii 

^a^T^icAPPofl^^^n^^v^^sw^ 

itv?>*v^-y>;mm*. 7jvyj\-f^-^0^m 
M@©#^©&&©^s&&£ti&L, rj^y/vt 

[0 0 0 7] t9fct>5fi^fccfc5K:, 7J^W<7-St 

y/\^v~®j&ftoftmiSimmtzbtom?2>&. wmt 
nmom\z&t>rLZ7$u4 Ftzm. mm. sax&c* 

©^^>fi^sifi (T;^yA>rT-^fe^$^r 

^*) TfcHStl*, €AST5D-f P*«lflM--6i« 
IB»»{C«i«$n, #54.2kD03 9-4 2 
fl© 7 3 y •*» & 0 / A 4 MQ^ 6 J**C t 
bit (Glenner G. and ?ong C.W., BBRC, vol.120, p.l 
40 131-1135, 1984) . £©7S 7KS^I«ft^n (Glen 
ner G. and Wong C.W., 1984; Masters C.R. et al., P 
roc. Natl. Acad. Sci., USA, vol.82, p. 4245-4249. 1 

985) , *<D7$;wtmmzzn&vm&i<nT^%s 

[0 0 0 8] iS^, tMftJBHUicDNA?-f^?U 
- ± 0 J9 / A 4 S3 «*ttlfc«»*fta-9--f X©Sfi 

mmm *3-K«cDNA«$n, -^cpdn 

AEW«Wf*6, 6 9 5«p7^/K£Dj££ (^©S 
S^A6 9 5i:V^) dt, /3/A4Se«. 75/Bt 
5^ ffi^5 9 7-6 9 5<D&W\Zttm-rZ>Zttft)ft-Dtc 
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(4) 

5 

(Kang J. et al., Nature, vol.325, p. 733-736, 198 

7) . gfc, A6 9 5£W(rt>, feot^^V^XO 
APPcDNA (A751, A770) ^m^tlfr (Kitaguc 
hi et al., Nature, vol, 331, p. 530-532, 1988) 0 Z<D 
A 7 5 1 M&tA 6 9 5 5 6fi#<£73 J 
nfct><DT, EOttRft-f >u--M*, *=y775U 

— (Kunitz family) O-feU >^Df7- tf-f >fckf ^ 

— (serine protease inhibitor) (£4TKP I 

&) C##lcSi^ffiHtt*«-r (Kitaguchi et al., 19 
88) o — A7 7 OS&fck A7 5 10>5 7fl©-f> 10 
V-Y<D^<®]ZMRC OX-2SWfcfflWtt©Kv> 

i Q^oy^/M^xstirc^^Tfes, cine 

A 7 5 1, A7 7 0H £#RBfc*<»HLTV>*. 
ffi, £03^ m-<Ol&^ (APP) *>57\Jk*- 
^A^T^fv'il/y^ (alternative splicing) \z& 
oT^USut^nt^O (Kitaguchi et al.,198 
8;Ponte P. et al., Nature, vol.331, p.525-527, 19 
88; Tanz R, et al., Nature, vol.331, p. 528-530, 198 

8) , ^i"nt)C*«^6 9 9#B©iHire/A4ae 
nftzmrzzt (2S7$smmmmwz, 20 

[0 0 0 9] 7^s//Wv-«JB*iHk:*B-*APP«) 

«rt»Ks* appw< ?fr<DB&\ztt-?&8m<Dm 

&fc&ft5££##W>o*: fflongCW. et al., Proc. 
Natl. Acad. Sci., USA, vol.82, p. 8729-8732, 1985 ; 
AllsopD. et al., Neurosci. Letter, vol.68, p.252- 
256, 1986; Shoji M. et al., Brain Res., vol.512, 
p. 164-168, 1990a; Shoji M. et al., Am. J. Patho 30 
!.. vol.137, p. 1027-1032, 1990b; Shoji \L etal., B 
rain Res., vol.530, p. 113-116, 1990c) ♦ fcT, 7 

z.n*><D$Lft%m*x* mz.\& APP£»3g&«j<z)$i 

[0 0 10] APP«*#iasg^j£ttlr«Sf 

*a (vwtthm 7^yKv^;PT97«©-s: 40 

&&t>tlZ>) ZtfrZ, mmm&W (cell-cell adhesi 
on) ^MMMmtzmMtemfe&tclsT^ZbOt® 
)££ftfc# (Shivers B.D. et al., EMBO. J., vol.7, 
p. 1365-1370, 1988) % IE«fcf^»**«fc*WT* 

*. as. is/A4ae«f*»fta*jB#«aiB[K» 

f«HIBfc»UTtt, KjSST^#ji^tti:LTfift<^ 
itfSStU ftS£*rO>£ (Yankner B. A, et al., 1 
989) . EOStttfrtlfc £«H^£#&?Stt£UTffl 

0/A4M6CO2 5-3 5#@<7>7^yStC 50 



3$gW7-l 3 2 03 3 
*§u^SSnfc (Yankner B. A etaL, 1989) 0 £ 

n\zmmvxm^m^(D\t. &/A4m&%±M&mt. 

fc\mmft^&\-?Z>t. £<Z>3I&#in vivo fc£^T 

*V (tau) Sa^^^R^^nfc^*^ (Koran 
N.W. et al., Proc. Natl. Acad. Sci., USA, vol.88, 
p. 7247-7251, 1991) . fifoT> /3/A4®e#S(tP 

tt, APPocsMI«6«BAatt»; ^Df^W- 

IhZ&VmmitZn (GandyS. et al.,Proc. Natl. A 
cad. Sci., USA, vol.85, p. 6218-6221, 1988) , £ 
ft, «BRl&Tfc?5F«Ef**KGTP|6^gaT*aCO 
tmt>Wnttm-?Z>t^5m& (Nishimoto I et al., 
Nature, vol.362, p. 75-78, 1993) fcfcO* APP^ 

y?i-)VfcM\z%m*T%^®mmm2nTKz>* 

[0 0 11] APPfig^ibh©^ 3g2 l$fcfi# 
<0&mkffierZ>ZttfimS>trCtoZ (GoldgaberD. e 
t al., Science, vol.235, p.877-880, 1987) « ifi^> 
»7^/WT-g (familial Alzheimer's dise 
ase)0>5t>> (»fi^tt«t6 5MT©t 

CD) SJRfcfcHT, APPOT^ygtf 6 4 2 (Kang 
I. et al., 19870E^ltS^< ; £TF> APPlDifig 
EM. TZ/m&Mmaw J. et al., 19871c£^T 
3cfEbT&5) iCVa 1^5 I 1 e^©^^S^^ 
£tlft (Goate A. et al. , Nature, vol. 349, p. 704-7 
06, 1991 ; NaruseS. et al.. Lancet, vol.337, p. 978- 
979, 1991; YoshiokaK. etaL, BBRC,vol.l78, p. 114 
1- 1146, 1991 ; Hardy J. et al., Lancet, vol.337, 
p. 1342-1343, 1991) . 5L\Z* mtT* /»85fi:lCP h 

Gtarrell J. et al., Science, vol.254, p.97-99, 19 
91 ;Chartler-Harlin M-C et al., Nature, vol.353, 
p. 844-846, 1991) , SOfcttTJW/W -?-ffi<D§&mz 

TV>£. £fc, *?>?M (Dutch-type) ^SfettflKflb 
jfcfc#573n<F8W®*^ j3/A4Seort«> 
BP^APPOT^/BSf6 1 8 \ZG 1 U)5*?>G 1 n-\ 
CO^^Sd^^ns (LevyE. et al., Science, vo 
1.248. p. 1124-1126, 1990) « JEfcHU /3/A4^a<Z> 
N*Ml<0 2fi<Z>7S/8l0£& (7S/K#^5 9 5 
OLys^AsnN Rtf7^ /KS^5 9 6 <DU e t 

-^^BSa^^t^tifasnOJullan M. et al., Nat 
ure Genet, vol.1, p. 345-347, 1992), Z<D^-i^\tX 
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(5) 

7 

(embryonic kidney) jHHB2 9 3**6* BHS£3!C* 
«dl9kD«ttlBU ^(&N*^<D7£ygSS2^£* 
£Lfc*e*, /3/A4^«#<BN*«fr&16SB<& 
Ly sTrAPP39tffl»f*nTV^Jlt«t*3^t>fc (Esch Iff 

F.S. et ah, Science, vol.248, p. 1122-1124, 199 

o) o i/*»u ■yaa^HtLTttjrrsfctt, ap 

Pttfl/A4«e«»ON5MtC5Mr»»f*tlWI 

©iE^ APPCD^D-fe-/^>^(C«, 1) APP£ 

0/A45a«BM)l 5*9073 7 

1 0 OkDH±CD»jBft»*# (seer etedderi vat ive) # 

J&8 (secretary pathway) 2) 0/A4S6tf>|ffi# 

a-js-rs, v^to»sx> fi/-t;v/u y«y-7ji«K 

(endosomal/lysosomal pathway) £> 2^fe^i#A 
6ttTfr>* (Gdlde T.E. et al, Science, vol.235, p. 
728-730, 1992) a 

loon] for, ±E«»ttT*!yA-f T-*ffl, 

RtfX^x-^^OAPPfce^hODS 
V>fcV>*t, C:tl^APPT^D^«APPO^D-fe-;-> 

> ^<&iffi8 &x> F u v >/-v;Mi»K:«« 

K» ^nSAPP7^nyftiM(BHI-rsh^>Xi?x 
-^Jifr^fAlt APP©ynHry-»if«SS 

[00 14] 

[ffiW**j»ftL<k5£?-£RIB] APPOft 

«fcUt*»flHfc »L<RL APPftl»OAPP 40 

-rstarc**. jsicag&cttt, j3/A4gao^ 

ffcttiLm&m±?Ztc#)(Dmi<Din vivoX*U-X> 
[00 15] 

[^£»ftT*fca&(*>^&] 7;v!y;wT-*Hcna 

t ft A P P $ 3 - FT* D N AfffttttfUMMRK L < 
Xy^Jftftlflg^fc^S. E0h9>X5?xXy*Bi« 50 



#SI¥7-1 3 20 3 3 

& 7;^A-fT-sifcBga-rsAPPse&ii*j»s 
So e/A4settAPPoc*«fti««*>^a$n 

SCDT, APP0C*Si®8©*0^igSH 0/ 
A4 3&®jft&&fiiBU ^OjgatbT. 

[ooi6] *9m<Daxtttut* ^/A4sa«fttr 
ft^^se^HJS, yu7«aao«jn> wwec*!* 

€rjg£Sn*^»*. £fc> WfcttOAPPmRNA 

K©KSi*»^7^ny€3-F-rSDNAiBW**T 
<t0> APPcDx>Fy-T;i//uv^/-v;ViS»ir^ 

APPiat^DfT-^oaim &&v> 
tt* rt*ttAPP^®A$nfc^5fctt®ai^*cDffis^ 

*fc, 7^WW^-J(HMai©a8Rfcfe3R| 

[0017] *^«©aw«> js/A4«aic»a-r* 

APPOCSJMHMfc »WOTtDiftK«IB« 
i2 \Z$mi± b » * fc'jfcgft D N A SB 
9L mm. ^MDNASf h7>X^xZ*^ 

«WfR^7J^A-fV-SH&«3ICDiD vivo XjrU— X 

r&a&, cin*T?«6nTv^App3tfi3 i »xb9> 

[0018] 

(fusion) «^flc> h5>X$>xXyjrv9X»££*> 
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[0019] fmmi 

pj3A/NORj3, P/3A/FAD/3, P/3A/D0, 
p J3 A/ A N O R 0 Rtfp J3 A/N L j8 ©fflSgT t) XT 
%S$^^^^BMite^£ilTOJ:^Jc^Ufc. IE 
t)it h A P P c DN A©v^tM^ H (7*/& 
#^l#a^6l7#B) ^/3/A4ga«Cffi^T^A 
PPOC» (7^;i#^5 9 7#|^e6 9 5# 
@) t<0Si'&ii^ (^n^NORjSt^) £Korton 
R.M. et a! (Gene, vol.77, p. 61-68, 1989) (D^mz 
m*&!&Ltz. 5feT> thi poly (A) RNA (# 
6516-1 ; Clontechft) &«fitU RT-PCRj*£<k 

(primer) te, U;t-X^"7-BAPP-6 
(S^iJ#^7) , *fe>X^-rv-BAPP-7 (gB#J 
#^8) , ir>X:/5<f T-BAPP-1 0 (1H^J#^ 

9) , Un-X^V-BAPP-1 2 (gE#J#*f 

10) zn$*m%\zUfrGt>^xm^zz£\z& 

ONORjSKL Xbalim pGEM3Z(-) (Pr 
omegatt) ©XbalffiMAU :otoS^^7 
X3LK (pGEM3Z/N0Rb) £*j®KrtfcT*f if@2ii\ 
^xSH&itft (dideoxy chain-termination) (Sange 
r et al., Proc. Natl. Acad. Sci., USA, vol.74, p. 5 
463-5468, 1977) Kcfc£->-#X>v>^£fT^ NO 
Rj3iE#WBfi$I0> JEV^t^^mvrzo 

[0020] DA (n^i##i tmm%^3<Dtg&i,rz 

fc©) &t£F AD j5 (ffi^J#-^l tE^J#^4 0i©'&b 
fcfctf)) tt. g*«fcNOR/3£[^U«®^fc£)^ D 
j3teAPP7Sy$##6 1 8fcGlutf>SGl n'MD 

*V^-T, FADj3fc£APP75yg#*l6 4 2fc:fe 
V>TVa 1*6 I 1 e^<D&&*&-Dnm&7)iy/\<1 
V<-ffi\Z&*$ifctZ> 9 D/3RtfFAD0B\ * 

(DAPPcDNA (Kang J. et ah, 1987) 3 ' ffl<D# 
3-H«i8»3 0bp^W5o :n6il ttlEt: 
KffiJcDNA^^^iJ-SSfcHor t on^CD^S 
fcfiEK PCR&Tg«<&BB2a]£i!4ibfco Dj3 0« 
£\ BAPP-10> BAPP-6, BAPP-70 
tt. UA-7^^fV-BAPP-8 (K#l#^l 
IK t>Xy7-fV-BAPP-2 (E#J§*§1 
2) , fc^tfUA-X^-fV-BAPP-l 5 (E*U 
S-^13) £fflV>fco FADj3CD}§3\ BAPP-1 
0, BAPP-6, BAPP-7C0fla, »J/t— 
^fV-BAPP-3 G£#J#-tl4) % ir>x^-rv 
-BAPP-9 (Ea»*|15) *5<fctfBAPP-l 5 



(6) #B§¥7-1 3 2 0 3 3 

10 

[0 0 2 1] ANORjS (mFm^5<D^tt}i<DNffl 
\ZUe tftttMLtzhO) »4» 17«©75/a*6dE 

S^^^^H^ftv^Sg^Wi. S*«Icnor 
fl^CffijTC&So ANOR/mi^X^-fT-B 
APP-13 (SB^J#§16) ^WBAPP-12$ 
fflK pGEM3Z/NOR0K*fLPCR£fTV^ < 
>»-h**«*«fc. igiS$nfc:9fmipGEM3Z 

K'*OEM©jEU*fe«Bbfc« NL 3 (E^J#-^6 
10 O^fFCNatMetWttl/^O) ttANOR 

j5t^i«> t>x^Y-BAPp-i4 (m&mn 

17) ^BAPP-12^k PGEM3Z/N 
ORj8te»LPCRfcffK -f>-S— 
«!lB$n&BrM-ttpGEM3Zlr^D-->^StU 
-4rx>5/>y«ff^ *©Efl<DIEUS«*BUfc. 
N L /3 ttX^x-x >a©jtfitt7^!yA-f'T-#|IC# 
Jfrr*fc0n\ APP<D7^>&#^5 9 5COLy sd? 
Asn\ &tf7i=/&#*t5 9 6<DMe t#Leu^ 

a? [0022] J:eg«se^$»s$-a:sfe*o 

>A «#T *tt JLBftBS-** ^-pCAGGS 
(Niwa H. et al., Gene, vol.108, p. 193-200, 1991) 
£02.3 kb#rtf-£Sa li/Pst I igfcfci; 01j!J 
. DIBU £tl£^n-~>^^- pBluescript (St 
ratagenelfc)© Sall/Pst HMfcAjfAU pB 
s CAG-2^^»ilfc (01) . c©2. 3 
kbBWfr®*fctt* ±Bx>A>1J— /^n*jr-©tt 

X S3i^VX 3' «#3-HiW*6ji6«) ^ 

$nrv>5« cDNA«o38«**&viBwae 

^Ptt, S3X^V>©Ec oR I«ttfc#ASn*. C 
<Z>p B s C AG- 2 ©E c oR I SHS^±eBW»S^ 
NOR/3, FAD/3> ANORjS. &tfNL0tf> 

«BDNAIWfr*jpAU h?>X$>x-y^V*X» 

HP3A/NOR/5, pj3A/FAD£, 
P/3A/D0. p/3A/ANORj3, Rtfp/3A/NL 
/3£#§igbfc (02) . VtfXlfBJBfflK'MBDNAS 

49 Afctt. cneMWWM: 6 S a 1 I /B amH H( 

[0 0 2 3] DNAft«fctfc0, 

ftifl. Z<Dtztb\Z\t Maniatis T. et al (Molecular CI 
oning, A. Laboratory Manual, 1982) 0&*PMDNA 

[00 24] ^JS^ 2 1 mWSRtOBWAXPttl^O 

50 DNA^A 
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(7) 



1$S¥7-1 3 2 03 3 



11 



12 



ltHBJREtt» BfcltfcSaSUT»ofcB6C3Fll| 

OTHfc*OT*MUn (cumulus cell)^£|$£; 
U aafcftfMfc DNA&A£TH$, 3 7t:, S% 
C02fflftftfl=T"C«#Sn*. BF*Kft 3 0mm 
g/^f l JtD^J^yya (bacteriological di 
sh ) (No. 333656, Nunc**:) ±, M1683HK (Whit tin 
ghamD.G., I. Reprod. Pert., vol.4, p. 7-21, 1971) 10 
5 0 til drop <A97*>irC8*>*V5) 

sn§, >x > &ttm&mmmz* tmo* 

[0 0 2 5] £KNORj3383K^- (pj?A 

MOTS ft P 0 A/NOR ea*KD«C!>jBrfrlB»*fc 
*>affi-C**3rftT?*<&. ^ITMlWZs P13A/NOR 

O. 1&< ftflsX^a^A (ethldium bromide) Of* 

5 h« % &gi*mim*tz.s:&mik (£©s^ s a 1 

ItBamHIdW^nfc) , )K< 0 . 8 %7#n- 



^StfttlnmCDft A If 1 * h SttK 1 8iia«IEt5S^ 
KfS&AStl* (Hogan B. etaL, Manipulating the H 
ouse Embryo, 1986)o h5>Xi>->£-&tflft 1 0 /x I 
©DNASSSt OS 2 0 0 0 3 h ^ >X v?->^ 

ftfilDayl (^M»BtDaylt«et» 
(founder) fct iO#h7>X^i-y^7^tJ 

-c«te«#$n^) , t*io-3 oasfcT-r^rsa 

[0 0 2 6] «ltlt -^>^i:LT, jSA-NOR 
hfcl**#«;snT^S. -<£*l;:teDNA&A^ » 

[0 0 27] 
[*1] 



»«UfcE<Da CM) 



0A-NOR0 120/560 

[0028] mi\z*fsnz>£5\z, suktLTci 20m 

0^5%, 3 5 EBB* Vy>7sVjL-v2m®-?$> 
ofc. 2in6©*7^X*filWLfete*> IBS (0 3 0 
4) & 0aBT*CD«8ia«*««BTU 
5 IE (1 1 0 2) ttd*fi&J8l,TV>fc* «0>h^> 
X^x^yjrMtt. tfclO-SOaiSTtti, iE* 

^fcfrfcK S$S<03S^5*tt (0 2 0 2, 0 3 04, 
1 0 0 2, 1 1 0 2, 1 3 0 1) . 

[0 0 2 9] *J6flJ3 h7>X^->S*OmRNA 



(21) 



-79X<P& (%) 

35 (29) 



h7>X^>S*OmRNA^S«, 0 3 04, 1 1 
0 2^£<&trj3A-NOR/3 h7>X^xZ>^^W 



iRNAtl. l%7#a-X/l. lM*;i^7;k5rt: 

-flf— >3>« [5XSSC (1XSSC=0. 1 5M 
NaCK 1 5mM Na-citrate, pH7.4), 5 0% 
*;VAT5F. 5mM EDTA, 5mg/mlOS6 
ir^rDNA, 5X'Denhardtttai«««tr] 0>*T, 4 

^^cDNA^n-^ (NORflBrK*) 

U^<*— >3>*ffo&. jE«tt4 2 < CK:T18»n 
frofc. «s»tt, 0.1XSSC/0.USDS+, 5 
6«C, 2 0Mf?ofc, 7-f*jr-tt-8 0 < CfcT, 2 
4~7 2l$If8i&Lfc <««XjMJ-->+3^y*XAR 
~5 7>f;i/Affiffl) . /-1f>>rnyhjWf©-«|*H 
3 \Z^o B3Htt, a#?Snfch5>X^xr:y^» 
%^iK©5^, ft«»««[O»^0 3 0 4, 1 1 0 2, 
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(8) 

13 

RZS, #hy >X?x~y9Wifa<Dy->7)Vtfi7F:2 tlx 

So WKti» 0 3 0 4TH rt«EftOA6 9 5mRNA 
(-3. 4kb)©SfcJfc^ -1 0<&giSl>r^>Xi? 
->&*mRNA03§Si (-1 kb) ifihZifi* 1102tt 

hcimi*. 4&®K8£*ji&ns. *it. mm 

^Zfcfc, h7>X^x^y^Y»>XTH:, A6 9 5m 
RNA#ifinLTV>£ (tflAtf, 1 1 0 2Rtf 0 3 0 4 10 
©Iff1}->^*»JH) A6 9 5mRNA©te(CA 

7 5 1 (-3. 8kb), &tfA7 7 0 (-3. 8 5 k b) 
mRNAfeaaLTViS©«JWj^& 1102 
fttf0 3 04®Rtf • 
(DNOR/3CDj§H%«C!))j§*, rtftftOAPPmRNA 

[0 0 3 0] SOSfcl4 ^^Dy bmf 
0A-NORj3 h7>X^x-y^l«»h7>X 

£:„ Se*^Wh^ Shivers B.D. £ (1988) 0^ 
tfefc*"^*, H£T**V>tt3/4*&MBL>&. 5 0 
Mg£Wt>7%£l 0/1 6%Tris-Tricine SDSy;]/ 
KTmg&KfctfU -f *K*A-P*>:/l/> (Iuno 
bilm-P membrane) s\XU? hxn^u yf^ >^ (elect 
roblotting) fcAtXE^Sttifc. :/nyh£ffi;APP 
ta#W6 1C [APPCOCSSHH^^F (6 6 0#@ 
#>6 6 9 5#B) lC»f*9**a#:Slioji M. et a 
h. 1990c] (1/5003WJ) LKfeZlk* EC L (Amers 50 
hamtt) ^X^AlCct^^RI^JCct^^trivX^A^ 
APPSa©»«&K*fc, 
[0 0 3 1] ^xX^^n^ hWSfCD-09^04^ 
"To @4»C«, 1 l»h7>Xyx^7^Xi 

^, Jin*T««anri^i«»L«l»APP isoformO 
¥«tt*-f Xfc*S-T«» 1 2 0 - k bBHKE)^ < 

1 . 4 k D) #3 > h n-;pit>y;vi:Jt^®«lciiftj 

iT^5. mz. (5-6f&) u, 0202, 

1002, 1301 h7>x^^^»w>^;n: 
jisn*, t^hfc*<&> cwfsrm, 3/A4§e 

f£«^1-£~4. 2 kDCDA>m&msnT> £<z>g 

e«i^h7>xi;x-^^iWTM^nTv^ 

[0 0 3 2] m«i6 tt#£^&V*XlW0ftffll& 



*f@W7-1 3 2 03 3 

14 

fSfca, h ? >X >?x - y ?®%JRZS# h?>X >>x 
-^^»»*6»fc«**trftaH8K:»U taAPP 

£Xte> /3A-NOR0£#t-53«ffi0h5>Xv?x 
-y*v*x> RWh^VX^x-y^T'JX^ 
So V£X£^>W\Vl/tf*-ATJft&&* Jj8£-&*>fr 
aUSSatbU 4X/t?**A7;W f fcF (PBS# 
&&) IdTlBra®^. ^^^^SlU 5 um 

*• o. 5xaa-vBK:T3 0#&m jE^Oi^jfii 
?9^ny^>^&fTVV BM»£ttft2nfcttft (1/ 

500) tfijssitfc. 3ffsnafTftK ^ 

^THsf^fc^&ifi^lM* I gG (£ 
&* 2&IW) > Hfc7fcf^>-tr^>/X-**5/^- 
-W^ate (avidin-biotin peroxidase complex : ABC) 
££jS£tt£o en (ABC+7 
b; ^**-*t Burlingame, USA)<D«MT^^«TfT 
/X— rfr+S^— tf»> 3,3' -diamino benzidin 
e (DAB)/NiCI 2 |CT%& pm>fc2*lSo «iirO«!fefi 

jEjS^^SMIc, W¥x\l-y7s)V (Nissul) Sfefilctt* 

[0 0 3 3] j8A-NOR0-O 3 043&ffi<Dh5>X 
i?x-^^»»Brafrt#h7>X5;xz:y^»«|ffi« 

- N O R 0 - 0 3 0 4 S#ECD h ^ >XS>x- y ? SJ^Jg 
^J>Va:# h ^ >X 5?x-y ^itl^Jg^fr t £ftA P P ft 
#©^W6 lCT»M§t#h7>X^x-y^l 
MMOfrfctfc'*. h^>Xvx--/^«i*JiSTH, 

JcM&m. mm%<D*mmm\zmz&<&e>ti 
re m\zm&Rj£\t. &&onmimz&t>nT^ u# 

fc* ^UJc^^SfJ.^ [W6 3N ; APP 

©N**M0*WF (18SB^^3 8#e) JcRifc: 
r^tn:#:ShoJi M. et ah. 1990c] ^ffiV^T^^tl 

[00 34] /3A-NOR/3-0 3 04^SSO!>h^>X 

frt*yU7IW (astrocyte) S»aWfrSSfi-TStt 
GFAP (glial fibrillary acidic protein) 

x^x-y^aeiicjt^ ^jaa&K, «®> irJ!KSi£«» 
^ trvrmaomim* Tjiy/^v-mzmm? 

%>£2ft (Beach T. G. et ah, Glia, voh2,p.42(M3 

6, 1989), &*z<w5fr*>mmt<n?z>\z. wmmm 
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(9) 



4$BW7-1 32 03 3 



15 



16 



-2 8 (IharaY. et ah, Nature, vol.304, p. 727-73 
0, 1983) T®K'&KJ&2i*:Zt, h?>XS>x~y^ 

tbZtltz [08(A)] . Z.<D&5tem®K&\t#b7> 
X'^x--/ ^n^Vi [08(B)] . 
[0 0 3 5] hy>Zi?JL~y?^OXO±%^M*m 
9 [C^To 09<Z)(Amj3A-NOR/3-O3O4r^ 
>Xi?x-7^Y^ (¥£+*) R#£h^>X>>x 
~yVW7s (&n±£) (D^mmr&l). (B)te/3 
A-NOR/9-0304 b^>X^x~*/£^XCD;£ 

[0 0 3 6] 

^vmte\zj&ft2nzm^-*s&ftftBifc&®n* 



10 



-\z&®*Rft?<D\zfttttemm. bzwtwmwz 
*®zz<D\zftftmmzmzxmffimz&ttn%% 

[0 03 7] 

[BB^JS] 
E?fl#*§- : 1 
E^J0)S$ : 5 1 

WMVWm : cDNA to mRNA 



20 



t b (honio sapiens e) 



ATG CTG CCC GGT TTG GCA CTG CTC CTG CTG GCC GCC TGG ACG GCT CGG 
Met Leu Pro Gly Leu Ala Leu Leu Leu Leu Ala Ala Trp Thr Ala Arg 



10 



15 



30 



1 

GCG 
. Ala 

[0038] mmnx 2 

m\<D&* : 2 9 7 

BH^JOSS : cDNA to mRNA 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

1 5 10 15 

TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 
Gly Leo Met Yal Gly Gly Val Val He Ala Thr Val He Val He Thr 

35 40 45 

TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Val 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 



48 



51 



: t: b (homo sapiense) 



48 



96 



144 



192 



240 
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(10) 4$g|¥7-1 3 20 3 3 

17 18 
ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Me! Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Ptae Glu Gin 

85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0039] mmn: 3 *mm 

Wi\<0&£ : 2 9 7 : fc h (homo sapiense) 

fiBjajOSS : cDNA to mRNA * 

GAT GCA GAA TTC CGA CAT GAG TCA GGA TAT GAA GTT CAT CAT CAA AAA 48 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA CAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT 96 
Leu Yal Phe Phe Ala Gin Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC GTC ATC ACC 144 
Gly Leu Met Val Gly Gly Val Val He Ala Thr Val lie Val He Thr 

35 40 45 

TTG GTG ATG CTG AAG AAG AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 192 
Leu Val Met Leu Lys Lys Lys Gin Tyr Thr Ser He His His Gly Val 

50 55 60 

GTG GAG GTT GAC GCC GCT GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 240 
Val Glu Val Asp Ala Ala Val Thr Pro Glu Glu Arg His Leu Ser Lys 
65 70 75 80 

ATG CAG CAG AAC GGC TAC GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 288 
Met Gin Gin Asn Gly Tyr Glu Asn Pro Thr Tyr Lys Phe Phe Glu Gin 

85 90 95 

ATG CAG AAC 297 
Met Gin Asn 
99 

[0040] m#mn: 4 1m 

miO&Z : 2 9 7 : fc b (homo sapiense) 

mum : mmomk : 

&n<n®m : cDNA to mRNA 40 

GAT GCA GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT CAT CAT CAA AAA 48 
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin Lys 

15 10 15 

TTG GTG TTC TTT GCA GAA GAT GTG GGT TCA. AAC AAA GGT GCA ATC ATT 96 
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala He He 

20 25 30 

GGA CTC ATG GTG GGC GGT GTT GTC ATA GCG ACA GTG ATC ATC ATC ACC 144 
Gly Leu Met Val Gly Gly Val Val He Ala Thr Val lie lie He Thr 
35 40 45 
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19 

TTG GTG ATG 
Leu Val Met 
50 

GTG GAG GTT 
Val Glu Val 
65 

ATG CAG CAG 
Met Gin Gin 

ATG CAG AAC 
Met Gin Asn 

99 

[0041] mmn: 5 

m$<D&% : 3 0 9 

mmnmm : cdna to idrna 
m\ 

GAA GTG AAG 
Glo Val Lys 
1 

CAT CAT CAA 
His His Gin 

GGT GCA ATC 
Gly Ala He 
35 

ATC GTC ATC 
He Val lie 
50 

CAT CAT GGT 
His His Gly 
65 

CAC CTG TCC 
His Leu Ser 

TTC TTT GAG 
Pbe Pbe Glu 

[0 0 4 23 EJW»: 6 
mt<D&* : 3 0 9 

0Q& : ~#« 
miomm : cDNA to mRNA 

mi 

GAA GTG AAT 
Glu Val Asn 
1 



CTG AAG AAG 
Leu Lys Lys 

GAC GCC GCT 
Asp Ala Ala 
70 

AAC GGC TAC 
Asn Gly Tyr 
85 



(11) 

AAA CAG TAC ACA TCC ATT CAT CAT GGT GTG 
Lys Gin Tyr Ttar Ser He His His Gly Val 
55 60 
GTC ACC CCA GAG GAG CGC CAC CTG TCC AAG 
Val Ttar Pro Glu Glu Arg His Leu Ser Lys 
75 80 
GAA AAT CCA ACC TAC AAG TTC TTT GAG CAG 
Glu Asn Pro Thr Tyr Lys Phe Phe Glo Gin 
90 95 



#$¥7-13203 3 



20 



192 



240 



288 



297 



: h b (homo sapiense) 

H 



ATG GAT GCA 
Met Asp Ala 

5 

AAA TTG GTG 
Lys Leu Val 
20 

AH GGA CTC 
He Gly Leu 

ACC TTG GTG 
Thr Leu Val 

GTG GTG GAG 
Val Val Glu 
70 

AAG ATG CAG 
Lys Met Gin 
85 

CAG ATG CAG 
Gin Met Gin 
100 



GAA TTC CGA 
Glu Phe Arg 

TTC TTT GCA 
Phe Phe Ala 

25 

ATG GTG GGC 
Met Val Gly 
40 

ATG CTG AAG 
Met Leu Lys 
55 

GTT GAC GCC 
Val Asp Ala 

CAG AAC GGC 
Gin Asn Gly 

AAC 
Asn 
103 



CAT GAC 
His Asp 
10 

GAA GAT 
Glu Asp 

GGT GTT 
Gly Val 

AAG AAA 
Lys Lys 

GCT GTC 
Ala Val 

75 

TAC GAA 
Tyr Glu 
90 



TCAGGA 
Ser Gly 

GTG GGT 
Val Gly 

GTC ATA 
Val He 

45 

CAG TAC 
Gin Tyr 
60 

ACC CCA 
Thr Pro 

AAT CCA 
Asn Pro 



TAT GAA GTT 
Tyr Glu Val 

15 

TCA AAC AAA 
Ser Asn Lys 
30 

GCG ACA GTG 
Ala Thr Val 

ACA TCC AH 
Thr Ser He 

GAG GAG CGC 
Glu Glu Arg 
80 

ACC TAC AAG 
Thr Tyr Lys 
95 



48 



96 



144 



192 



240 



288 



309 



: t f (homo sapiense) 

H 



CTG GAT GCA 
Leu Asp Ala 

5 



GAA TTC CGA CAT GAC TCA GGA TAT GAA GTT 
Glu Phe Arg His Asp Ser Gly Tyr Glu Val 

10 15 



48 



(12) 



#^7-1 3 2 03 3 



21 



22 



CAT CAT CM AAA TTG GTG TTC TTT GCA GAA GAT GTG GGT 
His His G1d Lys Leu Val Phe Ptae Ala Glu Asp Val Gly 

20 25 
GGT GCA ATC ATT GGA CTC ATG GTG GGC GGT GTT GTC ATA 
Gly Ala lie lie Gly Lea Met Val Gly Gly Val Val He 
35 40 45 

ATC GTC ATC ACC TTG GTG ATG CTG AAG AAG AAA CAG TAC 
He Val lie Tbr Leu Val Met Leu Lys Lys Lys Gin Tyr 

50 55 60 

CAT CAT GGT GTG GTG GAG GTT GAC GCC GOT GTC ACC CCA 
His His Gly Val Val Glu Val Asp Ala Ala Val Thr Pro 
65 70 75 

CAC CTG TCC AAG ATG CAG CAG AAC GGC TAC GAA AAT CCA 
His Leu Ser Lys Met Gin Gin Asn Gly Tyr Glu Asn Pro 

85 90 
TTC TTT GAG CAG ATG CAG AAC 
Phe Phe Glu Gin Met Gin Asn 
100 103 

[0043] mmn: i 

K^JcD&S : 2 6 

TTCTGCATCC GCCCGAGCCG TCCAGG 

[0044] mvmn: s 

K*ajtf>g$ : 2 9 
M<D& : -*« 

GCTCGGGCGG ATGCAGAATT CCGACATGA 
[0 0 4 5] E*J##: 9 
mW&t£ : 2 5 

mm : -#« 

mm 

CTCTAGAGAT GCTGCCCGGT TTGGC 

[0046] sm*: 10 

m\0)&2 : 3 0 

mwmm : mmm 
mm 

GGCTCTAGAG CATGTTCTGC ATCTGCTCAA 



TCA AAC AAA 
Ser Asn Lys 



96 



GCG ACA GTG 144 
Ala Thr Val 

ACA TCC ATT 192 
Thr Ser He 



GAG GAG CGC 
Glu Glu Arg 
80 

ACC TAC AAG 
Thr Tyr Lys 
95 



240 



309 



20 m&iteh 



26 

30 m&KDft®. : t>X^7^f V-DNAo BAPP-7££tftf 
ft. 



29 

: 

EW0tt»:*>x;/^T--DNA. BAPP-10<h«£nj- 
ft. 



25 

miVft®: UA-X^-fV-DNA, BAPP-12££tf 
Wfc. 



30 
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(13) 



#S¥7-13 20 3 3 



24 



[0 0 4 73 EJ»J#^: 1 1 
EFJWgS : 2 1 

mmorn ■■ mm 
moik : -*« 

urn 

GTCTTCTGCA AAGAACACCA A 

[0 0 4 8] mmn-. 1 2 

E#l©fiS : 2 1 
E5J©S:t*K 
Si©3Sc : 

E*«©SS : *!!©&& 

TTGGIGTTCT TTGCACAAGA T 
[0 0 4 9] 1 3 

mmogz : 2 4 

BM®8 : mm 
&©&:-#« 
h#ni>- : 

mmowm mmm 
mm 

GGATCCAACT TCAGAGGCTG CTGT 
[0 0 5 0] 14 
K#I©g3 : 2 1 

E?u©g! : mm. 

8t©» : -*8 

m\omm ■ m>mm 
mi 

GGTGATGATG ATCACTGTCG C 
[0 0 5 1] EJ*J#^: 1 5 

mm<o&2 : 2 1 
gzmm-.mm. 
m.m : -*& 
h$u?- : mm®. 

mm 

GCGACAGTGA TCATCATCAC C 

[0052] mmm^: 16 

ffim<D&2 : 3 8 

mwm-.mm 

^©8 : -*m. 

mm 

GGCTCTAGAC ATGGAAGTGA ACATGGATGC 
[0 0 5 3] l35flS<t: 1 7 
&#!©&;* : 3 8 



E?U©ft&: •JA-X^y'fV-DNA. BAPP-8i£fltj- 



21 

10 

E5U©»@:-fe>X^ , 7l'T-DNA„ BAPP-2£*tttt 



38 



21 

£*6 : fcL 

20 WSMOftWl : UA-X^7-f7-DNA. BAPP-15t«# 



24 

E*!l©*?8: UA'-X^-f^-DNA. BAPP-3i*tftt 



21 

ffi?"J©1$8fc ^'TV-DNA. BAPP-9££fl-tt 



21 

±«J* : UV 

E?J©^:-fe>xy7'fT-DNA. BAPP-13i:*#ft 
ft:. 



AGAATTCC 

mw<DM mm 

50 ®<D&:-*m 



38 
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(14) 



4$S¥7-1 3 2 0 3 3 



25 



26 



S23*J<Z)g§i 



GGCTCTAGAG ATGGAAGTGA ATCTGGATGC AGAATTCC 



38 



[01] h^^o^;]/XX>A>1f-/nr7hU 

^7^f>^n^-iNORj8, FAD 

[03] 0A-NOR0 h^XS^x-y^V^X (1 
1 0 2, 0 3 04) &»h7>Xyx^7^^X^ 

[04] 0A-NOR0 h7>X^xr>y^m&tf a? 

jKAPPtrfc#W6 1 CT^. 
[05] (A)«3A-NORj3-0 304 h^>X^x 



[06] (Am0A-NORj3--O3O4h5>X^x 
^UT(B)^*h7>X^xZ.^Y^ 

[07] (A)«j3A-NORj8-0 3 04 h^>X^x 
-y*»*W> *LT(B)tt||ih5>X^x-y^S 

[08] (A)«/3A-NORj3-0 3 04 h^>X^x 

(B)te#h^>x^x~^vC7XJKfc: 
*tt*a**tt#0 1-28 tc^^fEAKABttom 

[09] (A)«/3A-NORi3-0 3 04 h^>X^x 
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